JSTOR is a not-for-profit service that helps scholars, researchers, and students discover, use, and build upon a wide range of content in a trusted digital archive. We use information technology and tools to increase productivity and facilitate new forms of scholarship. For more information about JSTOR, please contact support@jstor.org.
I. INTRODUCTION
be used to adjust these forecasts to obtain valuation sufficiency (and an estimate of the expected rate of return). In other words, short-run forecasts of abnormal growth in accounting earnings and a variable that captures change in this growth beyond the forecast horizon may be used to adjust for the fact that analysts forecast accounting earnings rather than economic earnings.
The three elements of the earnings forecast-(1), (2), and (3), above-are at the core of the empirical analyses that focus on the effects on the estimate of the expected rate of return of progressively relaxing rerstrictive assumptions implicit in simple, and commonly used, earnings-based valuation heuristics. The internal rate of return implied by prices and all three elements of the earnings forecast (forecasts of next period earnings, short-run earnings growth, and change in this growth rate beyond the forecast horizon) is compared with (a) the estimate of the e expected rate of return that assumes no change in the earnings growth rate beyond the forecast horizon (that is, the expected rate of return implied by the PEG ratio) and (b) the expected rate of return that is implied by the PE ratio (that is, via the implicit assumption that forecasted next period earnings are equal to economic earnings).
The key elements of my model are very similar to the key elements of the residual income valuation model that has been used to obtain estimates of the expected rate of return in a number of recent studies in the accounting and finance literature.4 Ohlson (2001) has pointed out that a possible limitation of these studies is that many of them rely on the clean-surplus assumption in the forecast of future book values and this assumption rarely holds a a practical matter. Although th e residual income valuation model is becoming more widely used on Wall Street,6 analysts' reports still pervasively focus on forecasts of earnings and earnings growth rather than book value and the forecasts of book value growth that are implicit in the residual income valuation model.7 In other words, analysts' reports have an earnings (or income statement) focus rather than a book value (or balance sheet) focus. My model and the empirical analyses in this paper also focus on earnings.
Botosan and Plumlee ( Rather than drawing comparisons across particular implementations of the two models, I emphasize the effect of progressively relaxing restrictive assumptions in the implementation of the earnings and earnings growth model-particularly the restrictive assumptions implicit in the use of the PEG ratio and the PE ratio as bases for stock recommendations. I demonstrate the method for simultaneously estimating the expected rate of return and the long-run change in abnormal growth in earnings that are implied by prices and analysts' short-term earnings forecasts using I/B/E/S forecasts over the years 1981 to 1999. I estimate the expected rate of return and the long-run change in abnormal growth in earnings for 1,499 portfolios of 20 stocks formed annually, based on the magnitude of the PEG ratio. The mean estimate of the expected rate of return is 13 percent with a standard deviation of 3.9 percent. The mean estimate of the long-run change in abnormal growth in earnings is 2.9 percent with a standard deviation of 3.0 percent. In other words, an investment at current market prices with I/B/E/S expectations of earnings and short-run earnings growth and an implicit expectation of long-run change in abnormal growth in earnings of 2.9 percent, implies an internal rate of return of 13 percent.
The Spearman correlation between the PEG ratio and the refined estimate of the expected rate of return is -0.90. This large negative correlation supports the use of the PEG ratio heuristic as a simple basis for stock recommendations that implicitly reflect the ranking (rather than the magnitude) of expected returns on portfolios of stocks. However, estimates of the magnitude of the expected return that are based on the PEG ratio heuristic are generally biased downward (the mean downward bias is 1.7 percent with a standard deviation of 1.4 percent).8 The downward bias is greater for firms with lower short-term earnings growth rates, higher PEs, and higher ratios of price-to-book value, while the bias is lower for larger firms and firms with a higher standard deviation of returns. Furthermore, the bias in the estimates of the expected rate of return is very large for some stocks (10.96 percent for one of the portfolios of stocks).
Consistent with analysts' conjectures that the PEG ratio is better than the PE ratio as a means of ranking stocks, the correlation between the PE ratio and the refined estimate of the expected rate of return is much lower (-0.48) than the correlation between the PEG ratio and the refined measure (-0.90). In addition, the estimate of the expected rate of return based on the PE ratio is much more downward-biased (mean bias of 4.6 percent).
The paper proceeds as follows. I begin with a discussion of the use of the PEG ratio as a means of comparing stocks. Next, I develop the model of the relation between prices, forecasts of earnings, and forecasts of earnings growth. The PEG ratio heuristic and, in turn, the PE ratio heuristic are shown to be special cases of this model. The model is then used as the basis for the development of the empirical procedure that simultaneously estimates the expected rate of return and the expected long-run change in abnormal growth in earnings. The remainder of the paper is a demonstration of the use of this method and a comparison of the estimates of the expected rate of return from this method with the estimates based on the PEG ratio and estimates based on the PE ratio. I investigate the characteristics of firms for which the differences between the estimates of the expected rate of return are highest.
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That is, the internal rate of return is underestimated by 1.7 percent.
The Accounting Review, January 2004 II. THE PEG RATIO The PEG ratio is equal to the price-earnings ratio divided by an earnings growth rate. Analysts differ in their choice of the form of the price-earnings ratio (that is, price-totrailing earnings or price-to-forward earnings) and in their choice of the earnings growth rate (ranging from a one-year historical growth rate to an average expected annual growth rate estimated for several years).
Numerous articles in the popular press describe the pervasiveness of the use of the PEG ratio as a basis for stock recommendations.9 The PEG ratio and its use in valuation is described on http://www.fool.com/School/TheFoolRatio.htm and is advocated by wellknown Wall Street analyst, Peter Lynch, in his book One Up On Wall Street (Lynch 2000) . The arguments for the use of the PEG ratio vary considerably but the essence of these arguments may be summarized as follows.
Use of the price-to-forward earnings (PE) ratio as a basis for stock recommendations relies on the notion that, ceteris paribus, high (low) PE implies a low (high) expected rate of return, supporting a sell (buy) recommendation. However, next period's earnings may not be indicative of the future stream of earnings and as Lynch (2000, 199) observes:
A company, say, with an [earnings] growth rate of 12 percent a year...and a p/e ratio of 6 is a very attractive prospect. On the other hand, a company with a growth rate of 6 percent a year and a p/e ratio of 12 is an unattractive prospect and headed for a comedown.
He goes on to say:
The p/e ratio of any company that's fairly priced will equal its [earnings] growth rate...In general, a p/e ratio that's half the growth rate is very positive, and one that's twice the growth rate is very negative. We use this measure all the time in analyzing stocks for mutual funds.
This comparison of the PE ratio and the earnings growth rate as a basis for stock recommendations is captured in the PEG ratio. Consistent with Lynch's (2000) argument, a stock is fairly priced if its PEG ratio is equal to 1 and analysts would recommend holding the stock. A PEG ratio considerably greater (less) than 1 would support a sell (buy) recommendation. To summarize, the essence of the argument for the use of the PEG ratio is that, ceteris paribus, high (low) PEG implies that the PE ratio is high (low) relative to the expected rate of growth in earnings, suggesting that the future prospects are expected to worsen (improve), implicitly the expected rate of return is low (high), supporting a sell (buy) recommendation.
Despite the pervasive use of the PEG ratio, its proponents do not provide a model that is based on fundamental valuation theory. In the next section, I describe a simple model based on the dividend capitalization formula and the concept of economic earnings (that is, price multiplied by the expected rate of return), which shows that under certain restrictive assumptions the PEG ratio multiplied by 100 is equal to the inverse of the square of the expected rate of return.10 This model supports the use of the PEG ratio as a means of ranking stocks-higher PEG ratios imply that the market expects a lower rate of return. The model may also be used to provide a foundation for the analysts' intuition that a stock is fairly priced if its PEG ratio is equal to 1. The argument is as follows. If forecasted earngs for every future period are economic eaingsio, then the PE ratio is equal to the expected rate of return and earnings will continue beyond the next period to grow at the expected rate of return. That is, the PE ratio is equal to the earnings growth rate, the PEG ratio is equal to 1, and the stock is fairly priced. Central to this argument, however, is the equality of forecasted earnings and economic earnings. I will elaborate on this in the next section of the paper. 
where: 
agri is expected abnormal growth in accounting earnings insofar as it is expected (period 2) cum-dividend accounting earingns (ceps2 = eps + rdpsl) less the normal accounting earnings that would be expected given earnings of period 1 (that is, (1 + r)eps,). This abnormal growth in earnings reflects the effects of generally accepted accounting practices that lead to a divergence of accounting earnings from economic earnings. To see this, note that if eps, and eps2 were equal to economic earnings, then agr, would be zero and the ratio of expected earings-to-price would be equal to the expected rate of return. 
t= 1 That is, Equation (6) shows that the present value of the agrt-sequence explains the difference between price and capitalized expected earnings.'2 Equation (6) may be modified to accommodate a finite forecast horizon by defining a perpetual rate of change in abnormal growth in earnings (Aagr) beyond the forecast horizon. In particular, if earnings forecasts are available for two periods, Equation (6) may be rewritten as: PO = eps,lr + agr,l(r(r -ALagr)) The PEG ratio, which is equal to the PE ratio (that is, Po/epsl) divided by the shortterm rate of growth in earnings expressed as a percentage (that is, 100*(eps2 -eps)l/eps,), is a special case of this model. This, and a closely related special case, may be used to obtain estimates of r. Details follow.
Consider the special case Aagr = 0.15 That is, agrl = agr2 = ,..., and the next period's expected abnormal growth in earnings provides an unbiased estimate of all subsequent periods' abnormal growth in earnings. From Equation (7) it can be seen that this special case may be written:
'3 This estimate is obtained by recognizing that, for this Microsoft example, the only unknown term in Equation 
In the subsequent empirical analyses, observed prices and forecasts of earnings and dividends are used to obtain an estimate of r as the solution to this quadratic equation.16 I constrain eps2 > epsl > 0 so that solution to Equation (11) has two real roots, one of which is positive.'7 I use the positive root since the negative root is meaningless. As a second special case, assume Aagr = 0 and dps, = 0, then the right-hand-side of (10) is the square root of the inverse of 100 multiplied by the PEG ratio:'8 r = V(eps2 -eps,)/Po (12)
Firm-specific estimates of the expected rate of return derived from Equations (11) and (12) are provided in the empirical analyses. I will refer to the estimate of the expected rate of return from Equation (12) as the estimate based on the PEG ratio (rpEG).19 The estimate from Equation (11) (rMpEG) will be referred to as the estimate based on the modified PEG ratio where the modification is the inclusion of expected dividends in the estimate of shortterm growth. Finally, consider the third special case where agrl = 0. In this case, it is evident from Equation (7) that the expected rate of return will equal eps/lP0. I refer to this estimate as rpE.
IV. SIMULTANEOUS ESTIMATION OF THE EXPECTED RATE OF RETURN AND LONG-RUN CHANGE IN ABNORMAL GROWTH IN EARNINGS
In this section, I derive a method for simultaneous estimation of the expected rate of return (ragr) and long-run change in the rate of abnormal growth in earnings (Aagr) for a portfolio of stocks.20 That is, I relax the assumption that Aagr = 0 implicit in the PEG ratio estimation procedure (above). In subsequent sections, I compare estimates of the expected rate of return obtained with and without this assumption. These estimates facilitate evaluation of the effectiveness of the PEG ratio as a method for ranking stocks. 16 In the Honda example, Po = $80, eps, = $5.50, dps, = 0.50, and eps2 = $6.25 so that the implied expected rate of return is 10 percent. Without the agr/r2 correction to eps,lr (see footnote 15), the price to expected earnings ratio is 14.54 with an implied expected rate of return of 6.9 percent. 17 The empirical analyses rely on I/B/E/S forecasts of earnings two years ahead as a proxy for eps2 and I/B/E/S forecast of earnings one year ahead as a proxy for eps,. The constraint eps2 2 eps, leads to deletion of 0.7 percent of the observations. Since I/B/E/S do not provide forecasts of dividends, I assume that dps, = dpso. 
The linear relation between cepsj2lPji and epsjllPjo in Equation (14) An advantage of forming portfolios on the basis of the PEG ratio is that the R2 when Regression (15) is run for the portfolio is very high (almost 1). The reason is as follows: ceps2IPo = 1/PEG-ratio + rdps/lPO + eps/lPO and, since portfolios are formed on the basis of PEG ratios, the variance of I/PEG-ratio (within the portfolio) will be very small relative to the variance of eps,/PO. Also, the variance of rdps/lPO will be small relative to the variance of eps/lPO. Thus, the R2 from a regression of ceps21/P on eps lPo will be high 21 Since ejo = yjo -y/o + (yj -y, )epsj, /Pj, the error term is heteroscedastic, and White (1980) Recall that the aims of the paper are (1) to develop and demonstrate a method for estimating the expected rate of return and the expected long-run change in abnormal growth in earnings that are implied by market prices and analysts' forecasts of earnings, and (2) to compare this estimate of the expected rate of return with estimates based on analysts' heuristics that do not take long-run growth (that is, the PEG ratio) and short-run growth (that is, the PE ratio) into account. With this in mind, cepsj2 is obtained by using I/B/E/S analysts' forecasts as the measure of eps2 and assuming dps, = dpso.24 The estimate of eps, is also obtained from I/B/E/S. Of course, the method could be used to convert any forecasts into an implied expected rate of return. Ibbotson (1999) . 32 The validity of comparisons with the T-Bond rate is limited by the fact that we are calculating an r for the infinite horizon future while the T-Bond rate is for a finite ten-year horizon. 33 The relatively low estimated premium in the early years of the data may be partially explained by the fact that I/B/E/S tended to provide forecasts for larger firms during this period. 34 The average equity premium of 4.8 percent is not reported in the ) . rpE is the median estimate of the expected rate of return estimated from the PE ratio, rpEG is the median estimate of the expected rate of return estimated from the PEG ratio, rMPEG is the median estimate of the expected rate of return estimated using a modification to the PEG ratio that permits nonzero expected dividends; T-Bond is the tenyear U.S. government bond rate as at the date of the earnings forecast. earnings into account is the lower estimates of the average expected equity risk premium (average of 3.1 percent compared with 4.8 percent when this change in growth is taken into account).
V. DATA AND SAMPLE SELECTION

VI. ESTIMATES OF THE EXPECTED RATE OF RETURN AND LONG-RUN CHANGE IN ABNORMAL GROWTH IN EARNINGS
The column labeled rpE records the median (for each year) epsl /P and may be viewed as the implied expected rate of return under the assumptions that Aagr = agrl = 0. The median estimate of rAagr is higher than the median estimate of rpE in all years other than 1981 and 1985. The median across all years is 8.4 percent suggesting an average bias (for this sample) of 4.6 percent downward from the estimate of r,gr (13.0 percent). Easton Table 2 presents the Spearman rank correlations among the estimates of the portfolio expected rates of return, rp, rPEG, rMpEG, and ragr, the estimate of Aagr, and the forecast of the short-term earnings growth rate (stg). The Spearman correlations among all of the estimates of the expected rate of return that take short-run earnings growth into account (rpEG, rMPEG, and r,agr) are very high. The rank correlation between rpEG and rMEG is 0.99, supporting the conclusion that the implicit assumption in the PEG ratio ranking that expected dividends are zero has little effect on the ranking of stocks. The Spearman correlation between rPEG and rAagr is 0.90, suggesting that failure to take expected dividends and the change in abnormal growth in earnings into account has only a minimal effect on the ranking of stocks even though the correlation between rPEG and Aagr is -0.42. The lower Spearman rank correlation between rpE and rAagr (0.48) compared with the correlation between rpEG and raagr supports analysts' claims that the PEG ratio provides a ranking of stocks that is superior to the ranking based on the PE ratio.
VII. COMPARISON OF ESTIMATES OF THE EXPECTED RATE OF RETURN
Although most of the empirical analyses of the PEG ratio in the preceding sections focus on the expected rate of return (rpEG) that may be estimated when the implicit assumption that Aagr = 0 is made explicit, the PEG ratio is generally used on Wall Street only as an ordinal ranking of stocks. The high correlation (0.90) between the rPEG and the expected rate of return based on nonzero Aagr (that is, rAagr), suggests that the PEG ratio is a reasonable first approximation to a ranking on expected returns. The question remains as to whether we can a priori identify stocks for which we would expect the bias in the estimate of the expected rate of return based on the PEG ratio (that is, ragr -rpEG) to be greater. With this in mind, I examine the relations between the bias (r,agr -rpEC), various risk proxies, and short-term earnings growth forecasts (stg). The Spearman rank correlations between (rag, -rp,) and several proxies for risk are included in Table 3 . The correlations between short-term earnings growth rate (stg) and the risk proxies are also presented as they may help in the interpretation of the former set of correlations. Before discussing the correlations, I provide a brief justification for the choice of risk proxies.
Since Sharpe (1964) , Lintner (1965) , and Mossin (1966) beta has been used as an indication of systematic risk. Beta is estimated for each firm using the 60-month return period prior to the earnings forecast date. Malkiel (1997) focuses on total risk as measured of the risk proxies (standard deviation of returns and market capitalization) are high and in the predicted direction (0.70 and -0.54, respectively). This, and the very high correlation between the short-term earnings growth rate (stg) and expected return (0.88-see Table 2 ), suggests that short-term earnings growth rate (stg) may be viewed as a reasonable proxy for risk.35
Proponents of the PEG ratio as a means of ranking stocks argue that it is most effective when short-term growth is high and, consistent with this argument, the correlation between the short-term earnings growth rate and the bias (ragr -rPEG) in the estimate of expected returns is negative (-0.52) and significant at the 0.001 level. Consistent with this high rMpEG is the estimate of the expected rate of return estimated using a modification to the PEG ratio that permits nonzero expected dividends. 3 is the capital asset pricing model beta estimated over the 60 months prior to fiscal year end, SDre, is the standard deviation of the previous year's daily returns; leverage is the ratio of book value of long-term debt to the market value of equity, size is the market capitalization, BP is the ratio of the book value of common equity to the market value of common equity, EP is the ratio of the next period expected earnings to price per share. All variables other than r,agr and Aagr are calculated at the firm-specific level and the median across the 20 observations is used in the calculation of the correlations. Where an observed variable is missing, the median of the remaining observations is used. Correlations are calculated each year. The mean correlations are tabled together with the associated t-statistics (that is, the mean divided by the standard error of the mean) in parentheses.
correlation and the correlation between the short-term earnings growth rate and risk, the bias is also correlated with the risk measures with which the short-term earnings growth rate is correlated (the correlation between [rAagr -rpEG] and the standard deviation of returns is -0.48 and the correlation between [rAagr -rPEG] and the market capitalization is 0.40). The correlation between (rAagr -rpEG) and the book-to-market ratio is -0.10 and significant at the 0.05 level, while the correlation between (ragr -rpEG) and the earnings-to-price ratio is -0.42 and significant at the 0.01 level. Consistent with these indications of a negative relation between risk and the bias in the estimate of the expected rate of return, the correlation between (rAagr -rpEG) and rAagr is negative (-0.32) and significant at the 0.001 level.
The Accounting Review, January 2004 To summarize, these correlations suggest that the bias in the estimate of the expected rate of return based on the PEG ratio will be higher for firms with higher PE, higher PEG ratios, lower book-to-price ratios, lower standard deviation of past returns, and higher market capitalization. To gain an indication of the relative magnitudes of these biases, firms were formed each year into four portfolios based on the ranking of each of the variables. The median biases for each of these portfolios are presented in Table 4 . Consistent with the correlations in Table 3 , the bias is considerably higher for high PE and high PEG firms (2.09 percent compared with 0.78 percent and 2.55 percent compared with 0.51 percent). Similarly, it is higher (2.29 percent compared with 0.68 percent) when the standard deviation of returns is lower and it is higher for large firms (2.09 percent compared with 0.68 percent). Although the difference is less across the book-to-price ratio portfolios, the difference is consistent with the negative correlation (lower bias for higher book-to-price ratio stocks-1.69 percent compared with 1.07 percent). The bias is also considerably higher for firms with lower expected short-term earnings growth rate (2.50 percent compared with 0.54 percent).
The Accounting Review, January 2004 IX. SUMMARY AND CONCLUSIONS I describe a model of earnings and earnings growth and I demonstrate how the model may be used to obtain estimates of the cost of equity capital. Just as in the residual income model where future residual income is nonzero if price is not equal to book value (that is, future residual income represents the future earnings adjustment-growth in book valueto recognize the difference between price and book value) future abnormal growth in earnings adjusts for the difference between next period's accounting earnings and next period's economic earnings. Analysts' reports still pervasively focus on forecasts of earnings and earnings growth rather book value and the forecasts of book value growth that are implicit in the residual income valuation model. In other words, analysts' reports have an earnings focus rather than a book value (or balance sheet) focus. The model and the empirical analyses in this paper also focus on earnings.
I develop and demonstrate a procedure for simultaneously estimating the implied market expectation of the rate of return and the implied market expectation of the long-run change in abnormal growth in earnings (beyond a short earnings forecast horizon) for a portfolio of stocks. The method is applied to portfolios of stocks formed according to the magnitude of the PEG ratio. Inputs to the estimation procedure are current prices and forecasts of earnings and of the short-term earnings growth rate. Estimates of the expected rate of return obtained via this procedure are compared with the estimates implicit in the PEG ratio and PE ratio heuristics.
Market prices imply that the market expects abnormal growth in earnings to change at an average rate of 2.9 percent per year beyond the two-year forecast horizon. It follows that the estimates of the expected rate of return based on the PEG ratio are, on average, 1.7 percent lower than the estimates that take this growth into account. Thus, although the high rank correlation between the two estimates of the expected rate of return may suggest that the PEG ratio is a useful parsimonious means of ranking stocks, the bias is considerable. Estimates of the bias are very high for some groups of stocks. Nevertheless, consistent with the arguments of the proponents of the PEG ratio, the bias is much less than the bias in estimates of the expected rate of return based on the PE ratio.
The general downward bias in the estimate of the expected rate of return based on the PEG ratio is shown to be higher for firms with higher PE, higher PEG ratios, lower bookto-price ratios, lower standard deviation of past returns, higher market capitalization, and lower expected short-term earnings growth rates.
